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PART  A 
SYNOPSIS 


1.  The  first  design  of  the  T-2025  fuze,  which  incorporated  an 
electric  detonator,  proved  to  be  unsatisfactory  from  the  standpoint 
of  impact  sensitivity  and  delay  time  after  impact.  The  fuze  was 
then  redesigned,  vifith  a stab-tyne  detonator  in  lieu  of  the  electric 
detonator.  This  was  designated  as  the  T2025E1  fuze.  The  plate 
firing  tests  of  the  T-2025E1  fuze  conducted  at  the  Naval  Proving 
Ground  indicated  erratic  functioning  on  24ST  aluminum  alloy  targets 
ranging  in  thickness  from  '.'032  to  '.'500.  Since  the  Navy  Mk  176  fuze 
for  the  2'.'75  FFAR  Rocket  essentially  meets  all  the  requirements  of 
the  T-2Q25E1  fuze,  it  was  decided  to  terminate  the  development  of 
the  T-202531  fuze  and  apply  all  effort  toward  the  development  of  the 
T-2025S2  fuze  which  contains  a self  destruction  feature.  The 
Magna  vox  Co.  of  Fort  Wayne,  Indiana,  are  the  designers  and  m.anufac- 
turers  of  this  fuze. 

2,  The  present  series  of  tests  was  conducted  on  the  T-2025E2  fuze 
to  determine; 

a.  Sensitivity 

b.  Delay  in  detonation  on  target  impact 

c.  Functioning  ability  when  subjected  to  oblique  impacts 


3.  It  is  concluded  that  the  T-2025E2  fuze; 

a.  V/ill  function  on  24ST  aluminum  alloy  targets  as  light 
as  '.'032  in  thickness, 

b.  Functioned  on  ','500  aluminum  alloy  targets  with  a delay 
time  of  approximately  300  microseconds. 

c.  y/ill  function  on  a light  aluminum  target  ('.'032)  at 
60®  obliquity. 
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Because  of  the  small  number  of  rounds  firod,  the  results  of 
this  test  should  not  be  consldored  as  significant  until  further 
performance  data  can  be  compiled.  Steel  head-to-motor  adapters^ 
rather  than  aluminum,  should  be  used  in  future  tests  of. this  type 
versus  1/4”  and  heavier  metal  targets  to  prevent  adapter  and  motor 
breakup. 

4.  In  view  of  the  limited  data  appearing  to  be  available,  it  is 
recommended  that  a test  program  be  set  up  to  determine  the  maximum 
penetration  ability  of  the  2'.'75  rocket  head  Mk  1 versus  steel  and 
aluminum  targets  at  all  obliquities. 
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Development  Test  of  P.D.  Rocket  Fuse  T-202532 


PART  B 
INTRODUCTION 


1.  AUTHORITY: 

This  test  was  conducted  in  accordance  with  Picatlnny  Arsenal 
Test  Program  Request  No.  3578  enclosed  with  reference  (b) . Author- 
ization for  the  test  was  granted  by  reference  (a). 

2.  REFERENCES: 

a.  BUORD  rest  Itr  373-1(26)  Re2b-DBL:ap  of  11  Apr  1952 

b.  DA,  ORD  0 Itr  to  NAVPROV,  ORDTA  0.0.  471.82/1907( c) 

E.  B.  ANDREWS/pd/77803  of  22  Dec  1952 

c.  KPG  Report  No.  1023  of  2 Sep  1952 

■ d.  NPG  Report  No.  IO81  of  28  Jan  1952 

e.  ORDTA  Dispatch  to  NAVPROV  272000Z  of  Jan  1953 

3.  BACKGROUND: 

The  first  design  of  the  T-2025  fuze,  which  incorporated  an 
electric  detonator,,  proved  to  be  unsatisfactory  from  the  standpoint 
of  impact  sensitivity  and  delay  time  after  impact  (reference  (c))-. 
The  fuze  was  then  redesigned,  v/ith  a stab-type  detonator  in  lieu 
of  the  electric  detonator.  This  was  designated  as  the  T-2025E1 
fuze.  The  T-2025E1  plate  firing  tests  conducted  at  the  Naval 
Proving  Ground  indicated  erratic  functioning  on  24ST  aluminum  alloy 
targets  ranging  in  thickness  from  '.'032  to  ','500  (reference  (d)). 
Since  the  Navy  Mk  I76  fuze  for  the  2','75  FFAR  Rocket  essentially 
meets  all  the  requirements  of  the  T-2025E1  fuze,  it  v;as  d ecided  to 
terminate  the  development  of  the  T-2025E1  fuze  and  apply  all  effort 
toward  the  development  of  the  T-2025E2  fuze  which  contains  a self 
destruction  feature.  The  Magnavox  Co.  of  Fort  Wajme,  Indiana,  are 
the  designers  and  manufacturers  of  this  fuze, 

4.  OBJECT  OF  TEST: 

The  object  of  this  test  was  to  determine  the  sensitivity,  delay 
in  detonation  on  target,  and  functioning  at  high  obliquities  of  the 
T-2025E2  fuze* 
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5.  PERIOD  OF  TEST I 


a. 

Date  Project  Letter 

22 

Dec 

1952 

b. 

Date  Necessary  Material  Received 

14 

Jan 

1953 

c. 

Date  Commenced  Test 

22 

Jan 

1953 

d. 

Date  Test  Completed 

8 

May 

1953 

6.  REPRESENTATIVE  PRESENTS 

C,’  L.  Hardwick  Magna  vox  Company 

PART  C 

DETAILS  OF  TEST 


7.  'DESCRIPTION  OF  ITEM  UNDER  TEST: 

The  fifteen  P.D.  T-202^2  fuzes  received  for  this  test  from 
Picatinny  Arsenal  were  modified  so  that  they  could  be  armed  prior 
to  firing.  This  was  believed  necessary  since  launcher  vibration 
might  Interfere  ivith  the  arming  mechanism  normally  employed.  The 
removal  of  a small  pin  from  the  side  of  the  fuze  body  permitted 
the  spring  loaded  rotor  to  move  to  the  in-line  position.  This 
operation  was  done  remotely  after  the  round  was  in  the  launcher. 

A drawing  of  the  launcher  armed  fuze  with  a description  of  opera- 
tion may  be  found  in  Figure  1.,  Figure  2 shows  a cut-away  view 
of  the  fuze.  The  fuzes  used  in  this  test  did  not  contain  the  self  > 
destruction  feature. 
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8,  DESCRIPTION  OF  TEST  EQUIPMENT* 

Equipment  used  in  the  fuze  functioning  test  consisted  of* 

NPG  1050  ft.  rocket  launcher 

9 - 2'.’75  rocket  heads  Mk  1,  modified  for  and  loaded  v/ith 
black  powder  spotting  charges 

6 - 2'.'75  rocket  heads  Mk  1,  HBX-1  loaded 
15  “ 2'.'75  head  to  5"  HVAR  motor  adapters,  Dwg.  PX-8-539 
15  - 5"  HVAR  motors  (Temp.  70®F) 

*.‘032,  '.’375,  and  '.'500  24ST  aluminum  alloy  targets 

1 - 35mm  Fastax  motion  picture  camera 

Electronic  equipment  for  measurement  of  fuze  functioning 
delay 

9.  PROCEDURES 

a.  The  2'.'75  rocket  heads  Mk  1 containing  the  T-2025S2  fuzes 
v/ero  assembled  to  5"  HVAR  motors  by  means  of  special  adapters  and 
fired  from  the  NPG  1050  ft.  launcher.  Various  thicknesses  of 
24ST  aluminum  alloy  targets  were  placed  265  feet  from  the  muzzle 
end  of  the  launcher.  The  first  three  rounds  fired  contained 
3 ounces  of  black  powder  in  the  head  as  a spotting  charge,  designed 
to  test  the  safety  of  the  fuze  on  the  guided  launcher.  The  remain- 
ing rocket  heads  ?;ero  to  be  loaded  with  1.4  lbs.  of  fIBX-1  explosive. 
However,  the  ninth  round  prematurely  detonated  on  the  launcher 
causing  extensive  damage.  Therefore,  when  the  test  was  resumed  in 
April,  the  remaining  six  fuzes  viere  tested  in  smoke-puff  loaded 
heads. 
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L.  After  the  round  was  placed  on  the  launcher  it  was  prearmed 
by  withdrawing  the  safety  arming  pin  by  means  of  a lanyard  pulled 
from  an  adjacent  steel  shelter.  Fuze  functioning  times  were 
measured  with  a unit  containing  an  oscilloscope  and  photo-electric 
detector  by  measuring  the  time  from  the  contact  of  the  nose  of  the 
fuze  with  the  plate  to  the  detonation  of  the  head.  The  contact  of 
the  nose  with  the  plate  was  sensed  by  means  of  a contact  screen 
consisting  of  a sheet  of  0’.'002  lead  foil  over  the  striking  area  of 
the  target.  The  foil  was  insulated  from  tho  plate  by  means  of  a 
sheet  of  paper.  Circuit  closure  triggered  the  sweep  of  the  cathode 
ray  oscilloscope.  The  flash  of  the  detonation  was  then  detected 
by  tho  photo-electric  cell  and  applied  to  the  vortical  deflection 
input  of  the  oscilloscope.  The  time  from  the  beginning  of  the 
trace  to  the  burst  signal  represented  tho  functioning  time  of  the 
fuze.  Striking  velocities  were  obtained  by  firing  through  solenoids 
and  recording  the  impulses  on  an  oscillograph  record.  A 35mm  Fastax 
Camera,  operating  at  approximately  3000  frames/ second,  recorded  all 
impacts  to  determine  fuze  action. 

10.  RESULTS  AND  DISCUSSIONj 

a.  The  results  of  the  T-2025E2  fuze  functioning  test  against 
24ST  aluminum  are  summarized  below: 


HBX-1  Loaded  Heads 


No.  of  Rds. 

Tareet  Thickness 

Obliquity 

Fuze  Action 

2 

'J500 

0* 

2 HO 

3 

• '.’375 

0® 

1 HO,  2 Duds 

1 

'.'032 

0® 

HO  on  launcher 

Black  Powder  Loaded  Heads 

No.  of  Rds. 

Target  Thickness 

Obliquity 

Fuze  Action 

4 

'.'032 

0® 

3 HO,  1 Dud 

1 

'.'032 

60® 

HO 

2 

’.'375 

60® 

2 HO 

2 

'.’375 

0® 

1 HO’*',  1 Dud 

* No  film  record  but  visually  observed  as  a HO. 
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b.  On  the  ninth  round  there  was  a premature  detonation  on  the 
guided  launcher  after  approximately  1000  ft.  of  rocket  travel. 

Figure  3 shows  the  damage  that  resulted.  It  is  believed  that 
launcher  vibration  caused  the  firing  pin  detent  to  move  sufficiently 
to  free  the  firing  pin  and  fire  the  fuze.  The  test  was  temporarily 
discontinued  at  this  time. 


c.  The  HBX-1  loaded  heads  fired  against  the  '.'375  and  '.'500 
targets  displayed  a yellow-white  smoke  upon  detonation  indicating 
a possible  low  order.  By  reference  (e)  three  of  the  2'.'75  rocket 
heads  Mk  1 were  statically  detonated  without  fuzes  to  compare  the 
detonation  characteristics  with  those  fired  off  the  launcher. 
Photographs  and  fragment  velocity  measurements  of  the  static  deto- 
nations indicated  that  these  three  rounds  fired  high  order  (Figure  8). 
The  statically  detonated  rounds  produced,  a grayish  black  smoke 
differing  in  appearance  from  the  launcher  fired  rounds. 


d.  Film  records  of  the  smoke-puff  loaded  rounds  also  gave  some 
evidence  that  the  2'.'75  rocket  head  lie  1 might  have  deflagrated  on 
impact  with  '.'375  aluminum  at  0®  and  60®  obliquity.  Fuze  action  on 
round  13  had  visually  been  determined  as  high  order  -at  the  time  of 
the  test,  hov^ever,  photographs  show  that  the  black  powder  actually 
had  spilled  from  the  head  and  partially  ignited  and  no  fuze  action 
was  present  (Figure  12).  Four  inert  heads  were  then  given  a 
penetration  test  with  the  following  results: 


Rd . 24ST  A1 
No.  Thickness 


Velocity 
Obliquity  (ft/sec) 


Penetration 


Results 


1 V375 

2 '.'375 

3 ’.'375 

4 '.'375 


6o® 

1814 

Complete 

See  below 

60® 

1773 

Complete 

See  below 

6o® 

Missed 

Complete 

See  below 

6o® 

1783 

Complete 

See  below 

All  heads  were  assembled  to  5"  HVAR  motors  by  aluminum  adapters 
and  fired  from  the  NPG  1050  ft,  launcher.  The  heads  were  inert 
loaded  to  a point  4"  below  the  forward  face  of  the  head.  The  head 
used  on  round  2 had  four  5/8"  holes  drilled  through  the  side  wall 
approximately  3-1/2"  from  the  .forv/ard  face  to  permit  emission  of  a 
smoke-puff.  The  other  three  .heads  were  not  drilled.  A steel  nose 
plug  was  used  in  place  of  the  fuze.  The  condition  of  the  heads 
after  penetration  was  determined  by  photographs  from  a ballistic 
synchro  and  35nira  Fastax  camera  behind  the  target.  Camera  results 
(Figures  14-17)  clearly  indicate  the  aluminum  head-to-motor  adapter 
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has  shattered  resulting  in,  a break  up  of  the  motor  tube.  No 
conclusions  can  be  reached  from  the  photographs  as  to  the  condition 
of  the  head.  Additional  penetration  data  should  be  obtained  on  the 
ability  of  the  2‘.'75  Mk  1 head  to  penetrate  targets  heavier  than 
1/4"  aluminum  at  high  obliquities.  Little  data  appear  to  exist  on 
the  penetration  ability  of  the  head  at  the  present  time.  Table  I 
gives  the  results  of  the  fuze  functioning  test  by  rounds  and 
Figures  4-7  and  9-13  show  the  action  as  recorded  by  a Fastax 
Camera. 


PART  D 


CONCLUSIONS 


11.  It  is  concluded  that  the  T-2025E2  fuze: 

a.  Will  function  on  24ST  aluminum  alloy  targets  as  light 
as  '.'032  in  thickness. 

b.  Functioned  on  ‘.'500  aluminum  alloy  targets  with  a delay 
time  of  approximately  300  microseconds. 

c.  Will  function  on  a light  aluminum  target  ('.'032)  at 
a 60®  obliquity. 

Because  of  the  small  number  of  rounds  fired,  the  results  of 
this  test  should  not  be  considered  as  significant  until  further 
performance  data  can  be  compiled.  Steel  head-to-motor  adapters, 
rather  than  aluminum,  should  be  used  in  further  tests  of  this  type 
versus  1/4"  and  heavier  metal  targets  to  prevent  adapter  and  motor 
break  up. 


PART  B 


RECOMNDATIONS 


12.  In  view  of  the  limited  data  appearing  to  be  available,  it  is 
recommended  that  a test  program  be  set  up  to  determine  the  maximum 
penetration  ability  of  the  2'.'75  rocket  head  Mk  1 versus  steel  and 
aluminum  targets  at  all  obliquities. 
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The  tests  upon  which  this  report  is  based  were  conducted  by; 
F.  W.  KASDORF,  Rocket  Battery  Officer 
Rocket  Battery  Division 
Terminal  Ballistics  Department 

This  report  was  prepared  by: 

R.  G.  SONG,  Ensign,  USNR,  Rocket  Battery  Firing  Officer 
Rocket  Battery  Division 
Terminal  Ballistics  Department 

This  report  was  reviewed  by: 

R.  H.  LYDDANE,  Director  of  Research 

Terminal  Ballistics  Department 
V/.  B.  ROBERTSON,  Lieutenant  Commander,  USN 
Terminal  Ballistics  Officer 
Terminal  Ballistics  Department 
C.  C.  BRAMBLE,  Director  of  Research,  Ordnance  Group 


APPROVED:  J.  F.  BYRNE 

Captain,  USN 

Commander,  Naval  Proving  Ground 


E.  A.  RUCKNER 
Captain,  USN 
Ordnance  Officer 
By  direction 
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CONFIDENTIAL 

2*9^3115  22  January  1953  SECURITY  INFORMATION 

Functioning  Test  of  T2025E2  P.D.  fuze  for  2S75  rocket.  Fired 
from  HPG  1050  ft.  launcher  with  5"  HVAR  motor.  View:  Rd.  3 • 
Impact  of  rocket  on  1'032  alumlhum,  24ST  alloy  at  0®  obllquiinr# 
Striking  Velocity:  1714  ft/sec.  Fuze  Action:  HO  (Black  powder 

loaded  head).  Figure  4 


P^otionlng  Test  ol^T202®Fp^D^^fuze  for  HTOPJ-IAT-ICK 

from  HPQ^050  ft.  launoLr  n;i°L?or  wlr' 

st?!ki4%MSSty?"  A^P?oxlSS’i7off?/s°'''^V° 

(HBX-1  loaded).  ’^Fusd'’gelSf  300MHl“oa«ond^"® 

Figure  5 
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"np9-63117  22  Januarv  COr.TlDji’rTIAL' 

Functioblng  Test  of  T202®2  P D fura  for-  INFORMATION 

frm  roo  1050  ft.  launcher  wliS-5«  OTi  L?or 

Figure  6 


ISM 


ISotWng  Test  of^T2§^^p^E^^f„2e  for 
trom  WG  1050  ft.  lsun^l??witt-5^SvAl^otor  'v?ew-*  R^^’f 


imo  iCino  c-  ^ ^ COlni’IDENTIAL 

a ^ ^ . SECURITY  INFORMATION 

detonation  of  2575  rocket  head  Mk  1,  HBX-1  loaded. 
The  head  did  not  contain  a fuze.  Explosive  Action:  High  order. 

Figure  8 
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CONFIDENTIAL 
SECURITY  INFORMATION 
2775  rock«t.  Firad  from 
View:  Rd.  10  - Impact 

0 obliquity.  Striking 
Action!  HO  (Black  powder 
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MPQ  CONFIDENTIAL 

„ 4 m X April  1953  SECURITY  INFORMATION 

S?rlo?S  2U75  rocket.  FireS  JJom 

NPG  1050  ft.  launcher  with  5"  HVAR  motor.  View:  Rd  11  - Tmr.ll* 

of  rocket  on  9032  aluminum,  24ST  alloy  at  0«  obliquity.  Striking 
Velocity  approximately  1700  ft/eec.  Fu«.  Action:^  DUD. 

Figure  10 
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COMFIDENTIAL 

NP9-63517  . 28  April  1953  SECURITY  INFORMATION 

Functioning  Test  of  T2025E2  P.D.  Fuse  for  2975  rocket.  Fired  from 
NPG  1050  ft.  launcher  with  5”  HVAR  motor.  View:  Rd.  12  - Impact 

of  rocket  on  9375  aluminum,  24ST  alloy  at  60*  obliquity.  Striking 
Velocity  1783  ft/sec.  Fuze  Action:  HO  (Black  powder  loaded  head)< 

Figure  11 


CONFIDENTIAL 

NP9-6^18  , 28  April  1953  SECURITY  INFORMATION 

Functioning  Test  of  T2025E2  P.D,  Fuse  for  2975  rocket.  Fired  from 
NPG  1050  ft,  launcher  with  5"  H7AR  motor.  View:  Rd.  13  - Impact 

of  rocket  on  9375  aluminum,  24ST  alloy  at  0*  obliquity.  Striking 
Velocity  1780  ft/sec.  Fuze  Action:  DUD. 

Figure  12 
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CONFIDENTIAL . 

NP9-63519  28  April  1953  ■'  SECURITY  INFORMATION 

Functioning  Test  of  T2025E2  P.D,  Fuse  for  2S75  rocket.  Fired  from 
NPG  1050  ft.  launcher  with  5"  HVAR  motor.  View:  Rd.  14  - Impact 

of  rocket  on  */375  aluminum,  24ST  alloy  at  60*  obliquity.  Striking 
Velocity  1762  ft/sec.  Fuae  Action:  HO  (Black  powder  loaded  head). 

Figure  13 
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fl  fi.  ^ ® 1953  SECURITY  INFORMATION 

aim  1 rocket  head  against  9375  alumi- 

?•  * 60*  oblitnity.  Fired  from  NPO  1050  ft.  launcher 

1783  ft/aec.  7ieir  shows  35mm 
bead-to-motor  aluminum  adapter  has 
motor,  Tha  condition  of 
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